Theoretical estimation of diffusion coefficients, ion mobility and viscosity coefficients of molten AgBr, CuBr, Cul and RbBr has been made on the basis of the well-known kinetic theory of dense fluids, originally proposed by Rice and his colleagues. In this work, the effective pair potentials estimated from the experimental partial structure factors were used and the calculation of molten NaCl was also done for reference. Although some further investigations are required for estimating the ion conductivity of molten CuBr and Cul, the present results suggest that the usefulness of the effective pair potentials presently used is confirmed, at least, in a sense of the necessary condition at best for reproducing some physical properties of molten AgBr, CuBr, Cul and RbBr, as well as particular features detected in their structures.
INTRODUCTION
There have been many theoretical estimations of With these results in mind, the purpose of this work is to estimate self-diffusion, ion conductivity and viscosity of molten RbBr, AgBr, CuBr and Cul using 
THEORY
Since the procedure for the theoretical calculation of self-diffusion, ion mobility and viscosity for molten salts has already been given in detail /4/, some essential points and additional details, which are necessary for the present work, are given below. It may be convenient to recall the specific conditions which are defined for an ideal ionic melt/1/.
1) Oppositely charged ions are of nearly equal size and have identical electronic properties (except for the sign of the charge).
2) Strict local electroneutrality requires that on the average a positive ion is surrounded by negative ions, and vice versa. Thus the most likely hard-core collisions occur between oppositely charged ions.
3) The probability of a hard-core collision between like ions is reduced by the Coulomb repulsion between them and these collisions make a very small contribution to the transport properties of a melt.
4) The total pair potential is the sum of three terms: a rigid-core repulsion, a van der Waals type attraction and repulsion, and Coulomb attraction or repulsion modulated by the polarization of the surrounding fluid.
5) The Coulomb potential gives rise to a large cohesive energy and determines the local structure and thereby the two-body dynamics in the melt, but does not contribute directly to the transport of momentum or energy.
In the ionic melt, the effective pair potential can be described adequately as the sum of the three groups:
core repulsion, short-range potential (dipole-dipole, 
with p a the number density of the species a, g a ß 2 \&aß) the α-β pair correlation function evaluated at r=a aß , where σ α ρ is the effective core diameter of an ion pair aß, m a ß is the reduced mass of the pair and k B is
Boltzmann's constant.
The soft interaction part ζ" can be computed by using the small-step diffusion model for mixtures/l/.
The relative merit of this model may be characterized by no significant contribution from the Coulomb potential in the calculation of the friction coefficient.
For pure uni-univalent salts, the following equations are given:
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where μ α ρ is the reduced mass of the pair. From these relations, we obtain the following simple and useful relation as suggested by Ichikawa and Shimoji /6/:
Consequently, the expression for the self-diffusion coefficient, known as the Einstein relation, is obtained:
On the other hand, Rice and Gray /13/ define the ion mobility μ through the following equation:
where ν is the drift velocity due to external electric field Ε and < >| denotes the first approximation. Because of such distortion there is an internal electric field exerted on the selected ion, which is opposed to the external field.
Then, the finale expression for ion mobility may be given as:
where e a is the charge of ion of type a.
Following Rice and Gray /13/ the viscosity coefficient is expressed by the following three terms, η = η ν (σ) + ηγ^>σ) + η κ .
(11)
The first term is the hard-sphere contribution, which can be derived by generalizing the results of Berne and In order to make possible the comparison of current results for ion mobility with available reference data, the ion conductivity of each molten salt was calculated through the following relation:
where is the charge of α-th ion.
The present results systematically obtained are summarized in Tables 1, 2 and 3 together with some additional data for comparison.
With respect to the friction coefficient of molten NaCl, a slight deviation from the results of Ichikawa and Shimoji 161 is found and this should be attributed to the selection of potential, pair distribution function and effective hard-sphere diameter. In the present evaluation of the hard-core contribution, only the term due to unlike-hard collisions is taken into account and it agrees with the assumption of (2). We also use the experimental partial functions whereas no such information is included in the previous works. The common relation of if > t^ is found in all systems. This means that the soft part in the effective pair potential makes an important contribution to the diffusion phenomena in these molten salts. As seen in Table 2 a F denotes the value using the effective hard-sphere diameter σ estimated by the Furukawa method and σ Ρ is the value obtained by simply assuming aas the fist peak position in the pair distribution function.
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: (6) calculation by Ichikawa and Shimoji (without experimental partial structural data); M: model potential. 8.98 (6) 4.4 8.6
7.15 (6) 3.5 7. 
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σ Ψ denotes the value using the effective hard-sphere diameter σ estimated by the Furukawa method and σ Ρ is the value obtained by simply assuming eras the fist peak position in the pair distribution function; M: model potential. Nevertheless, the following comment may be given.
As shown in Table 2 , when using the effective pair potentials estimated from the experimental structural data, the results of molten AgBr and RbBr as well as the NaCl case might be acceptable. On the other hand, the particular structureless feature of cation-cation pair is suggested for molten CuBr and Cul /10/. Such specific feature on the structure of molten CuBr and Cul not like simple ionic melt /10/, may affect on their ion mobility.
Because, these Cu halides can be considered to contain a partially covalent bonding, in which one Cu + ion is quite likely to associate several Br" or Γ ions. In this sense, a clear discrepancy with the assumption of (2) for the ideal ionic melt is rather stressed in molten CuBr and Cul. However, it must be noted that the evaluation of ion mobility using equation (10) 
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